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157] ABSTRACT

A sewing machine possessing multiple needles and a
single looper for forming a double chain stitch without
an upper covering thread capable of drawing out a
thread chain reliably and smoothly. By using an auxil-
iary blade disposed parallel to a looper, the thread chain
consecutive to the looper is supported, thereby prevent-
ing the thread chain from being pushed down beneath a
throat plate by descending needles. On the throat plate,
a stitch formation tongue composed of a movable slen-
der plate is provided, and this tongue 1s withdrawn
when making the thread chain. The sewing machine is
provided with tension regulators for sewing and for
forming a thread chain respectively. In the tension regu-
lators for forming the thread chain, the tension of the
right needle thread is set lower than the tension of the
looper thread. By use of a rear feed dog, the thread
chain is drawn out through a guide groove at the left
rear end of a needle hole toward the middle of the rear
feed dog.

12 Claims, 7 Drawing Sheets
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THREAD CHAIN AND METHOD AND
APPARATUS FOR DRAWING OUT THE THREAD
CHAIN ON MULTIPLE NEEDLE SEWING
MACHINES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a method and apparatus for
drawing out a thread chain reliably and smoothly on a
sewing machine of a type which forms multiple-needle
stitches (U.S. Federal Standard stitch type 406 or 407)
by at least two needles and one looper, and a novel
thread chain that can be formed by the sewing machine
of this type. |

2. Description of the Prior Art

In a sewing machine of a type which forms stitches
by using multiple needles and one looper, such as a
multiple-needle, double chain stitch sewing machine
which does not use a upper cover thread, it is essential
to form a thread chain smoothly between consecutive
fabrics in order to feed the fabrics one after another and
sew intermittently by continuous operation of the sew-
ing machine. |

~In conventional sewing machines of the above type,

however, after sewing one fabric, the thread chain
linked to the sewing end is pushed down beneath the

throat plate as the needles descend, and therefore, in the
next step, when the looper goes out to pick up the nee-

dle thread loop, it simultaneously hooks the pressed-
down thread chain, and the thread chain cannot be
delivered. Moreover, the right and left needle threads
cannot maintain a specific interval therebetween unless
there is a fabric for sewing, and are unable to form
uniform stitches, thereby making it impossible to draw
out and deliver the thread chain onto the throat plate by
holding it with a feed dog behind the feeding direction
of the stitch making zone, so that the thread chain can-
not be made reliably. Accordingly, hitherto, in this kind
of sewing machine, when the fabric reached the sewing
end, the machine was stopped and the threads were
trimmed, and after removing the sewn fabric, the for-
ward end of the next fabric was fed on the throat plate
beneath the presser foot, and the presser foot was low-
ered to resume the sewing operation, and therefore, it
was impossible to sew by feeding the fabrics one after
another by operating the sewing machine continuously.

In this kind of sewing machine, it i1s also proposed to
form a thread chain by the sewing machine. An example
is disclosed in Japanese unexamined patent publication
number 3-23887 (U.S. Pat. No. 5,027,728), in which a
thread brake device is positioned at the lower side of the
stitch formation tongue formed by a U-shaped needie
hole in the throat plate, and at the end of sewing, the
same stitch as the one formed on the fabric 1s formed on
the thread brake device to hold the thread chain and
prevent its descent due to the lowering of the needles,
and the formed thread chain is delivered by a rear feed
dog disposed 1n its feed direction to make the thread
chain.

Another sewing machine for forming a thread chain
is proposed in Japanese patent publication number
57-58191 (U.S. Pat. No. 4,186,676), in which the thread
tension of the right needle of two needles 1s released at
the end of sewing, and the right needle thread does not
resist a force pulling it toward the left needle thread by
the looper thread, and the thread chain is sent out by the
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rear feed dog and an auxihary feed member disposed at
the delivery side of the needle hole.

SUMMARY OF THE INVENTION

It is hence a primary object of the invention to pro-
vide a method and apparatus for drawing out the thread
chain more stably and smoothly than the conventional
sewing machines described above, and more particu-
larly, to provide a thread chain, which hardly unravels,
is uniform in balance, and can be formed by the afore-
said multiple-needle sewing machine.

It 1s one of the features of the invention that the
thread chain is prevented from being hooked by the
looper as it i1s pushed down by the descending needle
and dropped beneath the throat plate, by supporting the
thread chain adjacent to the looper by an auxiliary blade
which is disposed parallel to the looper and makes ellip-
tical motions back and forth, and right and left, together
with the looper.

‘The formed thread chain is fled to the middle of the
rear feed dog through a guide groove formed in the
throat plate upper surface in a direction opposite to the

cloth feed direction on the needle plate by the feeding
action of the rear feed dog.

The tongue formed by the U-shaped needle hole of
the throat plate is preferably retractable, and retracts in
the cloth feeding direction at the end of sewing. Hence,
the right and left needle threads approach each other
and assemble into one body, and thereby are delivered
smoothly.

It 1s another feature of the mvention to support a
thread chain adjacent to the looper by a thread chain
supporting means, such as said auxiliary blade, and
reduce the tension of one of the two needle threads and
increase the tension of the looper thread at the end of
sewing. By the tension changeover, the needle thread
having the lower tension 1s shifted to the other needle
thread side having the higher tension to form a thread
chain as one uniform string, so that the delivery of the
thread chain by the rear feed dog may be smooth. In this
case, t00, the tongue is retractable, and it is preferred
that it may withdraw from the needle hole at the end of
sewing so as not to interfere with the shift of the needle
thread.

In the present invention, too, it 1s desired to form a
guide groove in the throat plate upper surface so that
the formed thread chain may be led to the middle of the
rear feed dog through the guide groove. In this case, the
guide groove is formed toward the middle of the rear
feed dog from the needle hole of the side to which the
needle thread is shifted.

As the two groups of tension changeover means,
tenston regulators are provided. One of the two groups
has three tension regulators by sewing the fabric for
properly setting the tension of two needle threads and
one looper thread, and another group has three tension
regulators for forming the thread chamn, and when sew-
ing the fabric, the tension regulators of the latter group
are released, and the tension is applied by the tension
regulators of the former group, and when forming the
thread chain at the end of sewing, the tension regulators
of the former group are released and the tension regula-
tors of the latter group are used, thereby changing over
the two groups.

A straight mnside edge, which extends from a needle
penetrating point of a large diameter along a needle
penetration path to the end of the tongue, of a needle
hole formed in a U-shape in the throat plate, allows the
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needle thread to slip out smoothly from the needle pen-
etrating path without being caught when the needle
thread tension is relaxed.

The thread chain of the present invention consists of
a first needle thread alternately having repeating open 5
loops at its top and bottom i1n a corrugated form, a
second needle thread having continuously repeating
closed loops parallel to the first needle thread, and a
looper thread having continuously repeating open loops
for linking the first and second needle threads. The n-th 10
loop of the looper thread passes through the inside
bottom of the bottom of the m-th loop of the first needle
thread by passing inside the second needle thread loop,
and further, the end of its loop winds around the upper
outside of the bottom of the m+ 1-th loop of the first
needle thread, and the n+ 1-th loop of the looper thread
passes through the bottom of the bottom of the m4-1-th
loop of the first needle thread.

The thread chain of the present invention hardly
unravels and 1s uniform in balance because of the thread
entanglement.

Other features and advantages of this invention will
be clearly understood from the appended description
referring by way of a non-limiting example to an em-
bodiment shown on the accompanying figures of draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 115 a sectional view showing a mode of drawing
out a thread chain.

FIG. 2 1s a plan view of a needle hole formed in a
U-shape in a throat plate.

FIG. 3 is a partial perspective view of a flat sewing
machine.

FIG. 4 1s a partial perspective view of another throat
plate.

FIG. § 1s a plan view showing the sewing state when
the front end of a slender plate projects into the needle
hole.

FIG. 6 is a plan view showing the state of forming a
thread chain as the front end of the slender plate retreats
and withdraws from within the needle hole.

FIG. 7 1s a front view of a looper mounted on an
auxiliary blade.

FIG. 8 1s a plan view of the looper shown in FIG. 7.

F1G. 9 1s a perspective view showing stitches at the
time of sewing, without showing the fabric to be sewn.

FIG. 10 1s a perspective view showing a process for
forming a thread chain.

FIG. 11 is a perspective view showing the state of 50
retreat of the looper as the needle reaches the bottom
end point when forming a thread chain.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 3 partially shows a flat sewing machine for
forming a double-chain stitch with a lower cover thread
(JIS B 9070 D23A, 1.e. U.S. Federal Standard stitch
type 406) by cooperation with a left needle 1, a right
needle 2, and a looper 4 beneath the throat plate 3,
wherein tensioning means composed of tension regula-
tors 5, 5 for a left needle thread 8, tension regulators 6,
6’ for a right needle thread 9, and tension regulators 7,
7' for a looper thread 11 are disposed in parallel in two
rows A, B on the stand (not shown) rising from the bed. 65
The tension device of the first row A is composed of
tension regulators 5, 6, 7 and the tension regulators $
and 6 are designed to provide the needle threads 8 and
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9 with a tension suitable for sewing, while the tension
regulator 7 1s set so as to provide the looper thread 11
with a weak tension suitable for sewing.

The tension device of the second row B is composed
of tension regulator 5, 6', 7' and used for forming a
thread chain C, and the tension regulator §' provides the
needle thread 8 with the proper tension, as when form-
ing a stitch, the tension regulator 6’ provides the needle
thread 9 with a low tension, and the tension regulator 7’
1s set to provide the looper thread 11 with a high ten-
sion. The tension devices of both rows A, B are respec-
tively equipped with thread loosening plates 10, 10°, and
by moving them the tension devices are changed over
to release one side when using the other one. That is,
when forming a stitch on the fabric, the tension device
of the first row A is used, while the tension device of the
second row B 1s released, but when the sensor (not
shown) for detecting the passing of the fabric end
through the needle location detects the fabric end, the
tension devices are changed over, and the tension de-
vice of the first row A is released while the tension
device of the second row B is activated, so that the
threads are provided with the tension of this tension
device of the second row B.

The throat plate 3 comprises, as specifically shown in
FI1G. 4 through FIG. 6, a rectangular needle hole 13,
two penetration holes 15 having feed dogs 14 disposed
at opposite sides of the needle hole 13, a penetration
hole 17 having a rear feed dog 16 for drawing the thread
chain C disposed at the delivery side of the cloth feed
direction of the needle hole 13, a V-shaped guide
groove 18 extending toward the middle of the penetra-
tion hole 17 from the left side of the needle hole 13, and
a slender plate 19 installed to slide back and forth along
the throat plate 3, with 1ts end projecting rectractably in
the needle hole 13, and having its front end functioning
as the stitch formation tongue i1n the projected state
(FIG. 5). For forming the thread chain C, the slender
plate 19 retracts its front end from the needle hole 13
when the cloth sensor detects the rear end of cloth
(FIG. 6).

This slender plate 19 has parallel, straight side edges
19a, and will not hook the thread chain C when moving
back and forth. Besides, in another case as shown in
FI1G. 2, when provided with a stationary stitch forma-
tion tongue T in the needle hole 13’ of the throat plate
3’, the thread chain C is drawn out smoothly by forming
a straight edge Ta from the right side needle drop point
b to the front end of the tongue T.

Incidentally, as the means for changing over the ten-
sion devices A, B and forward and backward motion of
the slender plate 19, a known driving means may be
used, such as a solenoid or an air cylinder.

The looper 4 has an auxiliary blade 21 provided in
parallel to and apart from its back side as shown in
FI1GS. 1, 7 and 8, and the front end of the auxiliary blade
21 projects ahead of the front end of the looper 4 by the
length of the oscillating stroke of the looper 4.

The sewing machine of the embodiment is constituted
in this way, and when sewing, the front end of the slen-
der plate 19 projects into the needle hole 13 (FIG. 5),
and the tension device of row B for thread chain C in
FI1G. 3 is released, and the sewing is effected in the state
of providing the needle threads 8, 9 and looper thread
11 with a tension by the tension device of row A for
sewing. FIG. 9 shows the U.S. Federal Standard stitch
type 406 formed 1in this operation.
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After sewing, when the fabric rear end goes past the
cloth sensor and is detected by the sensor, the slender
plate 19 retracts, its front end is withdrawn from the
needle hole 13, the tension devices are changed over,
the tension device of row A for sewing is released, and
tension is applied to the threads by the tension device of
row B for the thread chain C. That is, the tension of the
left needle thread 8 is unchanged, the tension of the
right needle thread 9 is reduced and the tension of the
looper thread 11 increased, so that the right needle
thread 9 with the lower tension is pulled by the looper
thread 11 and shifted to the left needle thread 8 side. As
a result, the left needle 1 is, as in the case of sewing,
placed within the triangle formed by the looper 4, the
loop of the needle thread 8 hooked on the looper 4, and
the looper thread 11, while the right needle 2 falls out-
side (the right side in FIG. 10) of the loop of the needle
thread 9 applied on the looper 4, and since the right
needle thread 9 has a low tension and inverts, being
overcome by the tension of the looper thread 11, the
closed loop 92 can be repeated continuously. The loop
11a of the looper thread passing through the closed loop
9a, passes through each loop 8z of the needle thread 8,
and forms the thread chain C in a form of enclosing the
loop 8a just before it.

The thread chain C thus formed is shifted to the loop
8a side of the needle thread 8, without being interfered
with by the front end of the slender plate 19 1n the
needle hole 13, by the looper thread 11, which tension is
intensified by the loop 9z of the needle thread 9 having
a reduced tension, thereby forming one string, which
passes through the guide groove 18 in a state of being
supported by the auxiliary blade 21, and is led toward
the middle of the rear feed dog 16, and 1s drawn out by
the rear feed dog 16.

The front end of the auxiliary blade 21 extends ahead
of the looper 4 and is always at the left side of the left
needle 8, and holds the thread chain C until the looper
4 retracts and the needles 1, 2 reach the lower end point
(FIG. 11), thereby preventing its descent. Hence, if the
looper 4 moves forward, it will not hook the thread
chain C.

I claim:

1. A method for drawing out a thread chain in a
sewing machine which forms a double chain stitch
without an upper cover thread through the cooperation
of at least two needles and a primary blade of a looper,
said method comprising the steps of: providing an auxil-
iary blade on said looper, said auxiliary blade being
oriented parallel to said primary blade; supporting said
thread chain on said auxiliary blade at a position adja-
cent to and at a cloth delivery side of the primary blade
when sewing is completed; feeding the thread chain
through a needle hole and over a guide groove formed
in a throat plate in a direction opposite to a cloth feed
direction to a rear feed dog; and drawing the thread
chain onto the throat plate by the rear feed dog.

2. The method of claim 1, further comprising the
steps of: providing a movable stitch formation tongue,
said stitch formation tongue extending into said needle
hole during sewing and withdrawing from said needle
hole when sewing is completed and said thread chain is
to be formed.

3. A method for drawing out a thread chain in a
sewing machine which forms a double chain stitch
without an upper cover thread through the cooperation
of at least first and second needle threads respectively
provided in first and second needles and a looper thread
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provided in a looper, said method comprising the steps
of: providing the first and second needle threads with a
tension suitable for sewing during the sewing of a fab-
ric; reducing the tension on one of the needle threads
and increasing the tension on the looper thread when
sewing is completed; and supporting the thread chain
by thread chain supporting means on the looper.

4. The method of claim 3, further comprising the
steps of: feeding the thread chain through a needle hole
and over a guide groove formed in a throat plate in a
direction opposite to a cloth feed direction to a rear feed
dog; and drawing the thread chain onto the throat plate
by the rear feed dog.

5. The method of claim 4, further comprising the
steps of: providing a movable stitch formation tongue,
said stitch formation tongue extending into said needle
hole during sewing and withdrawing from said needle
hole when sewing is completed and said thread chain s
to be formed.

6. The method of claim §, further comprising the step
of: guiding the thread chain through the guide groove
to the rear feed dog.

7. A sewing machine for forming a double chain
stitch without an upper cover thread through the coop-
eration of at least two needles and a primary blade of a
looper and drawing out a thread chain, said sewing
machine comprising: an auxiliary blade provided on
said looper said auxiliary blade being oriented parallel
to said primary blade and operating as means for sup-
porting said thread chain at a position adjacent to and at
a cloth delivery side of the primary blade when sewing
is completed; a throat plate having a needle hole pro-
vided therein; and a rear feed dog for withdrawing the
thread chain from the needle hole. |

8. A sewing machine for forming a double chain
stitch without an upper cover thread through the coop-
eration of at least first and second needle threads pro-
vided respectively in at least first and second needles
and a looper thread provided in a looper, said sewing
machine comprising: means on the looper for support-
ing a thread chain; a rectangular needle hole formed in
a throat plate; a reciprocating stitch formation tongue
which moves between a first position at which said
tongue extends into said needle hole and forms an U-
shaped opening and a second position at which said
tongue is fully retracted from said needle hole; and a
rear feed dog for drawing out the thread chain from the
needle hole, said rear feed dog being located down-
stream, with respect to a cloth feed direction, of said
needle hole.

9. The sewing machine of claim 8, additionally com-
prising a guide groove provided in said throat plate for
leading said thread chain from the rectangular needle
hole to said rear feed dog.

10. The sewing machine of claim 8, additionally com-
prising means for decreasing the tension of one of the
needle threads and increasing the tension of the looper
thread.

11. The sewing machine of claim 10, additionally
comprising a guide groove provided in said throat plate
for leading said thread chain from the rectangular nee-
dle hole to said rear feed dog.

12. A sewing machine for forming a double’ chain
stitch without an upper cover thread through the coop-
eration of at least first and second needle threads pro-
vided respectively in at least first and second needles
and a looper thread provided in a looper, said sewing
machine comprising means on the looper for supporting
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a thread chain adjacent to and at a cloth delivery side of  having a straight inside edge extending along the needle
the looper, a U-shaped needle hole formed 1n and defin- penetrating path, and a rear feed dog disposed behind

ing right and left needle penetrating paths in said throat _ | _ ‘
plate,geach of said righli and 1eftg ﬁeedle penetrating said needle hole with respect to a cloth feeding direc-

paths having a needle penetrating portion of an en- 5 tion.
larged diameter, one of said needle penetrating portions ¥ 0k ok k%
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